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ON-LINE COMMUNICATIONS DEVICES 



Barbara K. Sternlck, Staff Assistant 
Office of Computer and Communications Systems 



The attached summaries have been compiled to asslF*^ users in selecting 
terminals for use with the NLM on-line systems. The suirjnaries describe the 
salient characteristics and approximate prices of a large number of hard 
copy and display devices. Many of the terminals listed may be modified by 
the addition of various options such as upper and lower case, printer interface, 
magnetic tape cassette units, etc. Prices quoted are basic costs (options not 
included). Preceding the descriptive Information are three sections containing 
definitions of terms used in this article (Attachment IX a schematic of various 
terminal interfaces to communication facilities (Attachment 2X and the address 
of each supplier (Attachment 3). 

The following factors should be kept in mind when selecting a terminal: 
1. On-line Access 

The NLM on-line systems operate on the NLM computer system in Beth'.sda, 
Maryland and at the State University of New York (SUNY) In Albany, New 
York. The NLM system can be accessed through the Direct Distance Dialing 
(DDD) Network, the TYMSHARE Network (TYMNET)-^ The Department of Defense 
Advanced Research Projects. Agency's Netw ork (ARPANET) , \ the Federal 
Telephone System (FTS), and the Teletypewriter Bcchange (TWX) Service. 
The SUNY system can be accessed only through the DDD and TYMNET. 

Input terminal requirements are determined by the mode of access. 
Specifics relating to each are shown below. 
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TWX 
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Compatible 
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IBM 2741 
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Compatible 


15 cps 



Transmission 
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Special 
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I 

Receive and 

transmit 

Interrupts 



Only asynchronous transmission is supported 
NLM plans to support Full ASCII in the near future 



Care must be taken for IBM 2741 compatible devices if access is via TYMNET 
since the NLM and SUNY interfaces to the network do not permit both EBCDIC 
and correspondence codes to be accebted at each access point. Usees con- 
sidering acquiring this tjrpe of terminal should check with MEDLARS Manage- 
ment Section\(301) 496-6193 prior to the placing of a purchase order • 

With the exceptioirf of the ARPANET, users can send inCerfupts to the computer 
system to stop the coafut^r transmission to the terminal by depressing the 
break key on a teletjrpe compatible terminal or the attention key (for a 
transmit Interrupt) on an IBM 2741 compatible terminal • The receive 
interrupt^ feature is required on the latter device in order for the computer 
It the terminal to send messages • ARPANET users are required to 
le characters defined to the computer syst^to'plus carriage return 
accomplish the equivalent of a transmit ^terrupt. 

** 

Terminal Interface to the^ Comrounication tine 

I — ^ - - 

Terminals transmit data over the telephone* lines either via a telephone 
handset in an acoustic coupler or a data/set mod«n connected directly 
to the telephone lines (see Att^f'chjient^ for a schematic of different 
interfaces) • An acoustic coupfer tranplates the language of t^e terminal 
into touch-tone signals for analog ^-rdbsiuission or In the'reverse for 
termiiml receipt of data. If the line quality is rot good, coifpler? / 
cannot filter out the noise as well as data sats/mcdems* . Acoustic . 
couples are generally less expensive than modems/data sets and have the 
advantage of providing terminal portability (since couplers vary in quality. 




f 



it is recommended that Ma. Barbara Sternlck, Data Communications (301) 496- 
1351 be contacted before making this selection). Many terminal suppliers 
provide options for a built-in coupler, modem, and/or a standard RS 232C 
Interface for connecting to a modem/data set or external coupler. To attach 
a modem nat provided by the Telephone Company it is necessary to obtain a 
d^a accessVrrangement before a connection can be made to the telephone 
network. Cduplers, data ^ets or modtems must be Bell System compatible 103A 
or 113A for speeds up to 300 bits per second (bps) (I.e., 10 to 30 cps) or 
Osell compatible 202C or 202S with reverse channel for speeds of 1200 (120 cps) 

3. Compatibility ^ . " ' ♦ > 

Suppliers have made a great effort to provide terminal compatibility with 
major terminal supplJ.ers (Teletype Corporation and IBM) , but with various 
enhancem^ts in capAility, idiosyncraicies exist, A terminal is , 
generally identified a« Teletype 33/35 Compatible, IBM Z741 Compatible, or 
IBM 3270 Compatible. Before buying or leasing a terminal, it is advised 
that you try it on the HLM on-line systems to make sure It works properly, 
is eas5^ to use and meets your requirements. 

4. Transmission Speeds 

Most teletype compatible* terminals operate at 10 to 30 cps, although so^^ 
teletype compatible cathode ray tubes (CRT) terminals operate' at higher 

^speeds* ,Speeds can be an import^t factor since lower speeds increase costs 
for connect time. Even though the mode of access may pot permit higher'. ^ 
terminal speaks at this time, it may be desirable to procure terminals 
wiih variable speed settings, including the 120 cps ratev in order to have \ 
th^ capability when it becomes available (TYMNET plans to provide 120 cps 

/within the nextVear). Variable speed settings also permit speed reduction 
when line quality deteriorates. ; 

5. Tjype of Terminal . 



In genevslt teletypewriter tcjrminals ^e non-buffered; ^e., as a character 
is t^ed, ilt is sent over the transmission line. Most CRT device^ have ^ 
buf f c^t^vor memories for tgrdnsmitting and. receiving entire messaged f i;dm th» 
terminal. Buffering or memory capacity at the terminal permits editing In 
the buffer before transmission, printing on demand, and an ability to recall 
several pages of input and/of output. A tape cassette unlti attached to tele- 
typewriters or CRTs can also provide the capabUity to store one or mqre 
messages. .Factors to be considered when Selecting terminals are portability, 
noise level, hard copy requirements, system compatibility, availability >^ 
of maintenance, reliability, and cost. If th^ terminal is stationary and 
noise is^a factor, 'a relatively inexpensive CRT (soft copy) device should 
be considered. If a hard copy or permanent record of the transaction is 
required, a receive only relatively quiet thermal printer can be attached 

f 

; 

/ 



to uiost CRTs (adding a hard copy interface could increase the cost of the 
CRT). Hard copy keyboard s^/receive (KSR) or automatic s#nd/receive 
(ASR) terminal afe rapidly decreasing in cost and are gradually being 
upgraded' to speeds greater than 30 cps. ASR terminals/are treated as 
KSR devices by the NLM system's §ince there is no capability for the computer 
system to automatically dial the terminal. It shourd be noted. that terminal 
with intelligence built in provide a great potential for capability and 
flexibility. They can easily be programmed to inn rf ace with systems 
with differing requirements as well as perform pre-processing of input. >_ 

6. , Cost ^ ' , 

Most suppliers have both purchase and lease plans. On , some lease plan^>. 
a percentage of the monthly rates is applied toward the purchase price. 
It might be wise to consider the growth potential of th6 device (s) before 
deciding to purchase as well as the lease versus purchase break-even 
point. Maintenance is generally; included in t^s lease prices but is a 
separately procured service from the supplier upon purchase. 
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DEFINITION OF TERMS USED 



ASCII 



An eight-level code (8 bits) adopted by the American 

Standards Association to achieve compatibility between devices. 



ASYNCHRONOUS - 
TRANSMISSION 



Transmission in which each charactep^- is synchronized by start 
and stop bits. These 2 bits are added to each character 
transmitted. . 



I CHARACTER — A bit configuration representing one c^ia'tacter, 



I 

/ DATA" ACCESS 
ARRANGEMENT 



DATA SET/ 



An interface for a non-Bell modem to the telephone system 
approved by the. Federal Communications Commission (FCC) to 
insure the. integrity of the communications facilities. 



MODEM 



DIRECT 

DISTANCE 

DIALING 

DUPLEX (FD) — 
(FULL-DUPLE X) v 
TRANSMISSION 



A device which provides the modulation/demodulation and ccfntrol 
functions necessary for the terminal or computer to transmit 
daXa across the communications lines'. 

A telephone service which enables a user to call other sub- 
[scribers irlthout ope^'ator assistjtoce. 

Information can be transmitted and received siinultarieously. 
With the use of full dupl^ transmission, characters typed 
are echoed back to the ts^iriiflal frqm the 'point called If 
the ^omptiter system can har^le FD (users tfan determine if 
the character typed has h^een received properly at the point 
of accesA to the network) . \ 



HALF-DUPLEX — A circuit^ designed for cransmisslon, in either . direction but 
^HD) ' n^t at the same time. In ::his mode, charaj:ters cannot/. be^ 



ebbe^d back. 



PARITY 



The addition of a, bit to a character to make it even or odd. 
This permits detection of single errors in a character. 



RS 232 
INTERFACE 



— The Electrcmlc Industries Associ§ipi6n* £ staridard-i^hich defines 
the interface •between the modem and data processing equipment. 

TTY COMPATIBLE - Mea^ that the terminal . transmits the basic TTY ASCII character 

• setXapproximately 64 characters - upper case only). ^ Some 
terminals can transmit the basic ASCII as well as full ASCII 
(64 characters plus approximately 32 additional characters — 
lower case characters include^) « 
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SCHEMATICS OF TYPES OF 
COMMUNICATIONS INTERFACES 



Attachs^nt 2 
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supplier's addresses 



SUPPLIER 



Anderson- Jacobsen , Inc. 
1063 Morse Avenue 
Sunnyvale, C llfornia 94086 
(408) 734-4030 



Ann Arbor Terminals, Inc. 
6107 Jackson Road * ♦ 
Ann Arbor, Michigan 48103 
(313) 769-0926 



Applied Digital Data Systems, Inc. 
HauppAuge, New "York 11787 
(516) 231-5400 



Beehive Terminals 

Beehive Medical Electronics, Inc. 

1473 South 6th Street 

Salt Lake City, Utah 84104 

(801) 487-0741 



The Bendix Corporation 

Interactive Terminals Corporation Division 
32969 Hamilton Court 
Farmington, Michigan | 48024 
j(393) 477-3700 



Centronics Data Computer Corporation 
Hudson, New Hampshire 03051 
(603) 883-0111 



Computer Devices, Inc. 
Burlington, Massachusetts 01803 
(617) 273-1550 



' Attachoent 3 



SUPPIIER 



Computer Optics, Inc. 
Berkshire Industrial Pnrk 
Bethel, Connecticut 06801 
(203) 744-b720 



Computer Transceiver Systems, Inc. 
Pgriimus, New Jersey 07632 
(201) 2bl-e)800 



CONRAC Corporation 
bOO North Rimsdale Avenue 
Co.\M.'na, California 91722 
X(213) 96b-3511 



DASW 

2800 "F" South Main Street 
Santa Ana, California 92707 
(714) 557-2843. 



Datapolnt Corporation 
9725 Datapoint Drive 

San Antonio, Texas 7S284 

(512) bQb-4520 



Data Interface, Incorporated 
4 West Kenosla Avenue 
Danbury, Connecticut 06610 
(203) 792-0290 



Data Products 

Telecomntunications Division 
17 Amelia Place 
Stamford, Connecticut 06902 
(302) 325-4161 

Data Terminals and Communications 
Post Office Box 5583 
San Jose, California 95150 
(408) 378-1112- - '- ^^ 



' SrPPLIEK 

DELTA DATA SYSTEMS CORPORATION 
Waadhaven I ndiis tr Park 



Dl'f)^^ Controls Incorporated 
Boston, Massachusetts 02125 
(617) 288-7700, 



Digital Equiprient Corporation 
Maynard Massachusetts 0175^ 
(bl7) 897-5111 



G^»neral , Electric Communications Systems 
Waynesboro, Virginia 22980 
(703) 942-8161 



Hazeltlne Corporation 
Gree*hlawn, New York 11740 
(516) '261-7000 



Incoterm Corporation 

t> Strathmore Road 

Natick, Massachusetts Ql"*^^ 

(617) 653-6100 \ 



INFOTON ' ^ 

Subsidiary of Optical Scanning Cor|>orati 
Second Avenue 

Burlington, Massachusetts 01803 
(617) 272-66^>0 ^ 




(215) 639-9400 



DI(U-L0C 

Digilog Systems, Inc. 
Babylon Ro.^d 
Horsham, Pennsylvania 
(215). o72-0800' 



.SUPPLIER 



INTERNATIONAL BUSIN-ESS MACHINES 
(IBM), Corporation 
1133 Westchester Avenue 
Whit'e New York 



Lear Siegler, Inc. 

Electronic Instrumentation, Division 

714 North Brookhurfit Street " 

Anaheim; California ' 92803 

(714) Prospect 4-1010 



Mcmorex Corporation 
San Tomas at Central Expressway 
Santa Clara,- California 95052 
(408> 978-1000 



National Cash Register' 
Dayton, Ohio 45409 
(513) 449-3509 



/'OMRON Systems, Incorporated 
432 Toyama Drive 
SunnyVale, California 



ONTEL Corpora ti An 
3 Fairchild Court 
Plainview, New York 11803 
(510) 822-7800 



Printer Technology, Inc. 
Sixth Ro.3d 

♦Woburn Industrial Park 
Woburn, Massachusetts 01801 
(617) 935-4246 



Raytheon Data Systems 
1415 Boston-Providence Turnpike 
Norwood, Massachusetts 02062 
(617) 7S2-6700 



SUPPLIER 



Sanders Daca Systems, In" rporated 
Daniql Webster#Highway , South 
.Nashua, New Hampshire .03060 ^ 

Scientific Measurement Systems, Incorporated 
26 Olney. Avenue 

Cherry Hill, New Jersey 08003 
(609) 424-5220 ^ 



Sperry Rand Corpcrration 
Unfvac Division 
322 North 22nd W6st 
Salt Lake City, Utah 84116 
(801) "328-8066 



Stelma, Incorporated 

17 Amelia Place 

Stamford, Cpnnecticut 06904 



Sycpr, Incorporated 
100 Phoenix Drive • 
Ann Arbor, Michigan 48104 
(313) 971-0900 



•Tally Corporation 
830 South, 180th Street 
Kent, W^hington 98031 
(206)^251-5500 




TEC, Inc^orporated 
9800 North Oracle Road 
Tucson, Arizona 85704 
(602) 297-1111 



Teletype Corporation 
Skokie, Illinois 60076 
(312) 982-2000 
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SUPPLIER 



Tekcrdnlc, Incorporated 
P. 0. Box 500 
Beaverton, Oregon 97005 
(503) 6A4-0161 



Terminal Connninlcations 

330 Terminal Drive 

Raleigh, North Carolina 27611 

(919) 33A-5251 ^ 

Texas Instrument, Incorporated 
Houston, Texas 77001 
(713) 494-5115 



Tycom Systems* Corporation 
26 Just Road 

F^iirfleld, ?Jew Jersey 07006 
(201) 227-4141 



Western Union 
18 McKee Drive 
ifahwah. New Jersey 07430 
(201) 529-1170 



Weatlnghouse Canada Limited 
Electronic Systems Division 
Box 510 

Hamilton, Ontario, Canada 
(416) 528-8811 



The devices listed In Attachments 4 and 5 are not 
to be construed as lists of recommended devices. They 
do, however, represent some of the devices investigated 
having, characteristics compatible with the NLM on-line 
systems. 
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